Protective effects of a free radical scavenger, MCI-186, on high-glucose-induced dysfunction of human dermal microvascular endothelial cells.
Functional damage to microvascular endothelial cells by hyperglycemia is thought to be one of the critical risk factors in the impaired wound healing seen with diabetes mellitus. It is also thought that free radical stress plays a significant role in this endothelial cell dysfunction. In the present study, the effect of a free radical scavenger, MCI 186, on the endothelial cell dysfunction of cultured cells induced by high-glucose conditions was studied. Human dermal microvascular endothelial cells were cultured with high-glucose medium (50 mM) with or without MCI-186 (10 microM) for 7 days. Fifty mM mannitol was used as an osmotic control in this study. After this treatment, cell proliferation, activation of mitogen-activated protein kinase (MAPK), the level of apoptosis, and caspase-3 activation induced by removal of growth factors or tumor necrosis factor-alpha treatment were studied. High-glucose conditions significantly decreased cell proliferation and increased apoptosis levels with the activation of caspase-3 induced by growth factor removal. The high-glucose condition significantly activated MAPK. MCI-186 treatment improved cellular proliferation and reduced apoptosis and caspase-3 activation induced by high-glucose conditions. MCI-186 also inhibited the activation of MAPK. On the other hand, MCI-186 did not alter the level of apoptosis and caspase-3 activation induced by TNF-alpha treatment. In conclusion, we suggest that MCI-186 may be beneficial for improving the endothelial cell dysfunction induced by hyperglycemia.